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ABSTRACT
Background Using survey instruments to assess
physicians’ attitudes toward electronic health rec-
ord (EHR) adoption has been an ongoing area of
research. No instrument has emerged for wide-
spread use.
Objective We used a theoretically-based, 37-ques-
tion survey instrument to assess attitudes toward
electronic (e-) prescribing adoption in the context
of an existing EHR. Our objective was to elicit
information to inform strategies tomaximise adop-
tion.
Methods The instrument assesses attitudes in
four domains: ﬁnesse, intent to use technology,
perceived usefulness and perceived ease of use.
Two additional questions ask about computer use
at home and self-assessed computer knowledge.We
administered the instrument to prescribers and staﬀ
at three primary care sites between 2005 and 2007.
Each site represented a unique transition from
paper-based or partial (Phase 1) to full (Phase 2)
e-prescribing use.
Results Fifty-nine prescribers (82% response) and
58 staﬀ (50% response) completed the survey. At
the paper-based site, domain scores increased sig-
niﬁcantly from Phase 1 to Phase 2 for intent to use
technology for both prescribers (4.8 to 5; P<0.04)
and staﬀ (4 to 5; P<0.03); and for perceived useful-
ness for staﬀ (3.7 to 4.6; P<0.02). For prescribers,
signiﬁcant associations (P<0.05) were found be-
tween computer use at home for professional use
and each domain score; and between computer
knowledge and three of the four domains. Self-
assessed computer knowledge was consistently rated
as intermediate, vs novice or expert.
Conclusions Domain scores improved. Prescribers’
self-assessment of computer use at home and com-
puter knowledge predicted attitudes toward adop-
tion. This instrument may be useful in tailoring
strategies for successful adoption.
Keywords: adoption, electronic health records,
electronic prescribing, primary care, surveys
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Introduction
For 20 years, the Institute of Medicine has cham-
pioned electronic health records (EHRs) to achieve
quality measures and cost control in health care.1–3
Despite the beneﬁts of fully-functional EHRs, data
from a recently conducted national survey indicate
that only 4% of ambulatory care physicians reported
using a fully functional EHR.4 All too often physicians
do not invest in technology because of misaligned
ﬁnancial incentives,5,6 costs,7,8 the potential for de-
creased productivity and time-ineﬃciency.5,8 In an eﬀort
to spur widespread EHR adoption by 2014, the
American Recovery and Reinvestment Act of 2009
has allocated $19 billion.9 Yet legislation alone cannot
addressmajor sociotechnical barriers that arise during
deployment of systems that critically alter workﬂow
in ambulatory settings. Physicians’ negative attitudes
and behaviours can fuel resistance to EHR implemen-
tations, and even derail the course of deployment.10
Assessing physicians’ attitudes and behaviours that
predict technology adoption has been an area of
ongoing research.11–18 A few studies investigate atti-
tudes towardEHRadoption in inpatient19 and academic
ambulatory care settings.20 Some have investigated
adoption readiness using statewide survey samples of
medical practices,21–24 others have assessed phys-
icians’ perceptions of quality of care.25 We know of
no reports describing the attitudes and behaviours
that predict EHR adoption, speciﬁcally e-prescribing
adoption, in the primary care setting of an indepen-
dent medical group.
In a brief review of existing survey instruments,
Cork et al found that some important attributes and
attitudes of physicians toward computers have not
been explored, including for what purposes health
professionals use computers and how much they
know about technology.14 Their review points out
that instruments based on theoretical models and
studies evaluating the psychometric properties of these
are lacking. Dixon and colleagues’ instrument11–13 is
one of a few based on a combination of theories –
Rogers’ innovation diﬀusion theory26 and Davis’
Technology Acceptance Model (TAM).27,28 The TAM
is related to the theories of reasoned action and
planned behaviour.29–31 Dixon developed his instru-
ment, Information Technology in Primary Care Practice,
by constructing the Information Technology Adoption
Model (ITAM), basing it on a compilation of these
theories.He also incorporated constructs fromMarcolin
et al who suggest that end-user sophistication can
inﬂuence technology adoption.32,33
Dixon began development of the ITAM11–13 (Figure
1) with each user bringing a level of sophistication to
the new technology. Sophistication is composed of the
user’s breadth of knowledge and skills across a number
of areas, depth or amount of knowledge and skills
within a speciﬁc area and ﬁnesse, the user’s ability
to transfer knowledge and skills from one area to
another. Sophistication coupled with available re-
sources leads to the capabilities available to use the
information technology (IT) innovation. Capabilities
coupled with IT system requirements lead to IT–user
ﬁt. Rogers’ and Davis’ theories next come into play
with the constructs of perceived usefulness and per-
ceived ease of use. Perceived usefulness is comprised of
the sub-domains of relative advantage (e.g. using the
IT innovation will increase my productivity and
eﬃciency), subjective norms (e.g. it is appropriate to
use the IT innovation in my setting), compatability
(e.g. using the IT innovation is a personal priority)
and follow-up (e.g. use of the IT innovation will result
in favourable outcomes). Perceived usefulness is com-
prised of the sub-domains of complexity (e.g. it is easy
tomaster this IT innovation), change (e.g. using the IT
innovation will result in positive change) and support
(e.g. help will be available if needed). Davis found that
Bold boxes represent the domains of the ITAM
Figure 1 Information Technology Acceptance Model (ITAM)11–13
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perceived usefulness of an innovation and, to a lesser
extent, perceived ease of use, aﬀect a person’s attitude
toward adoption and intent to adopt. Behavioural
intention, in turn, leads to actual adoption.27,28 Dixon’s
ITAM applies these domains to the use of computers
in medical care.
Well-constructed, easily-administered instruments
may be useful in today’s environment of limited
resources and rapid deployment. Survey results can
reveal what motivates physicians to adopt a tech-
nology, and can inform deployment strategies to
minimise resistance. Dixon’s instrument is intended
to provide insights into the purposes for which phys-
icians ﬁnd computers useful and elicits a self-assessed
estimate of computer knowledge.We applied it to gain
insights into the use of an e-prescribing system.
We administered Dixon’s instrument to prescribers
(physicians, physician assistants and nurse prac-
titioners) and staﬀ (nurses and medical assistants) in
the primary care setting. Our primary purpose was
to identify prescriber and staﬀ (together: end-user)
characteristics that would predict attitudes and be-
haviours toward e-prescribing adoption in the context
of a pre-existing EHR. Our secondary purpose was to
triangulate these results with a companion project we
conducted during the same implementation – a sys-
tematic recording of ‘lessons learned’.34 To our know-
ledge, no other instrument has been administered
speciﬁcally to predict acceptance of an e-prescribing
deployment in the primary care setting of an inde-
pendent medical group.
Methods
Setting
We conducted our study at The Everett Clinic, the
largest independent medical group in Washington
State. Physician owners and staﬀ care for 275 000
patients in 16 locations in the northern Puget Sound
region. Providers log 660 000 ambulatory care visits
and write 2.7 million prescriptions annually. The clinic
began internal development of the EHR in 1995,
through an initiative led by its solely-owned IT sub-
sidiary. The e-prescribing software was developed and
implemented between 2003 and 2005. The e-prescribing
system interfaces with EHR-based laboratory and
radiology services and chart notes. It is web-based
and uses point-and-click functionality. The system
makes use of the drug database from MultumTM
(Cerner, Denver, CO). It generates new and renewed
prescriptions. Prescribers select medications from
pull-downmenus or from ‘favourites’ lists. Directions
can be selected or typed as free text. During the study
the e-prescribing system included only basic dosing
guidance, duplicate therapy checks and, when the
clinician entered a child’s weight, a weight-based,
paediatric dosing of drug, strength and bottle size (if
liquid medication). Allergy, drug–drug interaction,
drug–disease interaction, and laboratory monitoring
alerts were added after completion of data collection.
Clinic staﬀ can queue prescriptions, but only licensed
prescribers can sign and release them. Prescriptions
can then be printed or electronically faxed to a phar-
macy of the patient’s choice.
Study design
We employed a quasi-experimental study design and
administered Dixon’s survey at three primary care
sites: Silver Lake (SL), Harbour Pointe (HP) and
Snohomish (Sno). We captured information at two
time points. Phase 1 represented a hardware conﬁgur-
ation and a stage of e-prescribing implementation
unique to each site. SL was the only site at which e-
prescribing had not yet been implemented. During
Phase 2, all sites had been e-prescribing for two years,
recently from desktops in examination rooms (Table 1).
Interested readers can read about iterations of com-
puter hardware and e-prescribing software conﬁgur-
ations in one of our previous publications.35
Survey administration
We invited end-users to voluntarily complete one
survey during each phase. Two reminders encourag-
ing completion were sent via broadcast email. Pre-
scriber responses were coded, with their written
consent, so that investigators could pair them between
phases. Because staﬀ employment status is less stable,
staﬀ completed the survey under a waiver of consent;
their responses were anonymised. The University of
Washington Human Subjects Committee approved
all study activities.
Information Technology in Primary Care Practice is
comprised of 38 questions that cover the four domains
of the ITAM: ﬁnesse, intent to use IT, perceived
usefulness and perceived ease of use.11–13 The 38th
question addresses ease of installing a computer sys-
tem; it was dropped because the systemhad already been
installed. Responses to each question are recorded on
a ﬁve-point Likert scale that ranges from 1 (strongly
disagree) to 5 (strongly agree). The survey queries for
age, gender, degree and type of primary care practice
(family practice, internal medicine, paediatrics or
walk-in clinic). Two questions elicit information about
computer use at home – for professional or personal
use; each coded dichotomously. A ﬁnal question asks
respondents to rate their self-assessed computer
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Table 1 Hardware and software conﬁgurations, and characteristics of prescribers and staﬀ
Silver Lake (SL) Harbour Pointe (HP) Snohomish (Sno)
Hardware and software conﬁgurations Phase 1 (Winter/
Spring 2005)
Phase 2
(Spring 2007)
Phase 1 (Summer
2005)
Phase 2 (Winter/
Spring 2007)
Phase 1 (Fall/
Winter 2005)
Phase 2 (Fall/
Winter 2006)
Hardware availability and conﬁguration
(exposure time)
Basic (>5 yrs) Final
(2 months)
Basic (>5 yrs) Final
(1 week)
Basic (>5 yrs); plus
prescriber laptops
(4 months)
Final
(1 month)
e-prescribing software (exposure
time)
Absent Present
(>24 months)
Present
(11 months)
Present
(> 24 months)
Present
(15 months)
Present
(>24 months)
Type of e-prescriptions N/A New and reﬁlls Reﬁlls New and reﬁlls Reﬁlls New and reﬁlls
Basic = All sites used desktops in prescriber oﬃces and clinic workstations
Final = All sites used desktops in patient exam rooms
Characteristics of prescribers and staﬀ
Prescribers
Consented/employed (%) 8/10 (80%) 10/14 (71%) 12/15 (80%) 12/16 (75%) 8/8 (100%) 9/9 (100%)
Specialty
Internal medicine 2 3 3 2 2 3
Family practice 3 3 5 6 4 4
Paediatrics 1 1 4 4 1 1
Walk-in clinic 2 3 0 0 1 1
Degree
Medical doctor 7 10 8 8 8 9
Doctor of osteopathy 1 0 2 2 0 0
Nurse practitioner 0 0 2 2 0 0
Females/total consented (%) 3/8 (38%) 5/10 (50%) 5/12 (42%) 5/12 (42%) 5/8 (63%) 5/9 (56%)
Age, mean (range) 45 (38–50) 45 (34–52) 46 (35–55) 46 (37–57) 46 (35–60) 48 (36–61)
Staﬀ (nurses and medical assistants)
Consented/employed (%) 7/18 (39%) 8/19 (42%) 16/ 26 (62%) 17/28 (61%) 6/14 (43%) 4/11 (36%)
Females/total consented (%) 7/7 (100%) 7/8 (88%) 16/16 (100%) 17/17 (100%) 6/6 (100%) 4/4 (100%)
Age, mean (range) 44 (31–53) 47 (31–62) 37 (27–52) 41 (26–64) 49 (30–58) 51 (44–59)
Prescribers and staﬀ, combined 15 18 28 29 14 13
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knowledge on a 7-point visual analogue scale with
anchors at 1 (novice) and 7 (expert). The survey
instrument is available from the Survey Compendium
website of the Agency for Healthcare Research and
Quality.36
Statistical analysis
To ensure accuracy, two investigators entered survey
data into a database. Prior to conducting the analysis,
we assessed instrument performance by calculating
internal consistency reliability, employing Cronbach’s
coeﬃcient alpha.37 We then answered ﬁve research
questions. First, using Wilcoxon rank–sum tests, we
evaluated whether responses to each of the domain
scores changed between Phase 1 and Phase 2. Second,
using chi-squared (2) tests, we evaluated whether the
proportion of end-userswhoused a computer at home
for professional or personal use changedbetweenPhase 1
and Phase 2. Third, using2 tests, we assessed whether
self-assessed computer knowledge changed between
Phase 1 and Phase 2. To do so, we collapsed the 7-point
visual analogue scale into three categories, representing
novice (scores 1, 2 or 3), intermediate (4 or 5) or expert
(6 or 7) computer knowledge. Fourth, using model-
ling techniques, we evaluated whether answers to the
questions of computer use at home for professional or
personal use predicted each domain score. For pre-
scribers, we used a linear mixed model that accounted
for the correlation within each prescriber who com-
pleted the survey during both phases. For staﬀ, we
used an ordinary least squares model. In both models
we controlled for site and phase of implementation.
Finally, using these same regression models, we eval-
uated whether scores on the question about self-
assessed computer knowledge predicted each domain
score.We stratiﬁed all analyses by type of end-user. To
answer the ﬁrst thee questionswe also stratiﬁed by site.
We used a P-value of 0.05 to establish signiﬁcance
throughout. All data were analysed using Stata 10.1
(StataCorp LP, College Station, TX).
Results
One-hundred-and-seventeen surveys were completed,
out of a total possible number of 188 opportunities
if each end-user had completed one survey in each
phase. This represents a 62% response rate, overall;
82% for prescribers and 50% for staﬀ. Fifty-nine
surveys were completed by prescribers, 28 in Phase 1
and 31 in Phase 2. Fifty-eight surveys were completed
by staﬀ, 29 in each phase. Twenty-four prescribers
completed a survey during each phase (Table 1).
Cronbach’s alpha reliability coeﬃcients were 0.90
(ﬁnesse), 0.90 (intent to use IT), 0.92 (perceived
usefulness) and 0.92 (perceived ease of use).
The median score for each of the domains is
presented in Table 2. We combined the scores for
HP and Sno, the two sites where e-prescribing had
already been implemented in Phase 1, because the
results for each domain and phase did not diﬀer
signiﬁcantly between these sites. All scores but one
(ﬁnesse for SL in Phase 1) were higher than the neutral
score of 3. Median scores did not diﬀer markedly
across sites. Intent to use IT received the highest
median scores, followed by perceived usefulness, per-
ceived ease of use and ﬁnesse. SL scores increased from
Phase 1 to Phase 2, and were signiﬁcant for both
prescribers and staﬀ in terms of intent to use IT, and
for perceived usefulness for staﬀ. Table 3 illustrates
that a higher proportion of prescribers than staﬀ used
a computer at home for professional use; proportions
for personal use were also somewhat higher for pre-
scribers than staﬀ. There were no signiﬁcant diﬀer-
ences between phases in either type of computer use at
home, although there was a signiﬁcant diﬀerence be-
tween prescribers and staﬀ in the number who used
computers at home for professional use (SL, P=0.03;
HP-Sno, P=0.002). There were no signiﬁcant diﬀer-
ences between phases in self-assessed computer know-
ledge (Figure 2). With the exception of SL staﬀ in
Phase 1, a greater proportion of prescribers and staﬀ at
each site considered themselves to possess an inter-
mediate level of computer knowledge, rather than a
novice or expert level. At both sites a greater pro-
portion of prescribers and staﬀ rated their computer
knowledge as intermediate in Phase 2 than in Phase 1.
Because there were no diﬀerences between Phase 1
and Phase 2 in computer use at home for professional
or personal use, or for self-assessed computer knowl-
edge, to answer research questions four and ﬁve we
included responses for both phases, and controlled for
phase in each model. The results reveal that, for
prescribers (but not staﬀ), the use of a computer at
home for professional use predicted improved scores
on each of the four domains (Table 4). The most
signiﬁcant impact was seen for perceived usefulness.
For example, themean score on the Likert scale for the
perceived usefulness domain was 0.68 points higher
for prescribers who used a computer at home for
professional use, compared with those who did not.
Self-assessed computer knowledge predicted signiﬁ-
cantly improved scores on three of the four domains
for prescribers, and on one domain for staﬀ. For
example, prescribers who rated their self-assessed com-
puter knowledge as intermediate scored 0.99 points
higher on the ﬁnesse domain than prescribers who
rated themselves as novices. There was no association
between computer use at home for personal use and
domain scores.
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Table 2 Median domain scores, by site and professional role
Silver Lake (SL) Harbour Pointe and Snohomish (HP-
Sno)
Phase 1 Median
(range)
Phase 2 Median
(range)
Phase 1 Median
(range)
Phase 2 Median
(range)
Prescribers n=8 n=10 n=20 n=21
Finesse 2.8 (1.8–4.2) 3.1 (1.8–5) 3.1 (1.4–5) 3 (1.4–4.6)
Intent to use 4.8 (1–5) 5a (4.8–5) 4.8 (3–5) 4.8 (3.2–5)
Perceived usefulness 4.1 (1.7–4.9) 4.4 (3.4–5) 4.2 (2.7–4.9) 3.9 (2.1–4.8)
Perceived ease of use 3.2 (1.8–4.4) 3.8 (2–4.9) 3.5 (1.7–4.5) 3.5 (1.9–4.3)
Staﬀ n=7 n=8 n=22 n=21
Finesse 3 (1–3.8) 4 (2–5) 3.7 (2.6–5) 3.4 (1.8–5)
Intent to use 4 (1.8–4.6) 5b (3.6–5) 5 (3.6–5) 5 (4–5)
Perceived usefulness 3.7 (1.9–4.1) 4.6c (2.9–4.9) 4.7 (3.2–5) 4.5 (3.7–4.9)
Perceived ease of use 3.3 (1.8–4) 3.7 (2.5–4.8) 4 (2.1–4.9) 3.9 (3–4.7)
aP<0.04 for diﬀerence between Phase 1 and Phase 2 for SL prescribers
bP<0.03 for diﬀerence between Phase 1 and Phase 2 for SL staﬀ
cP<0.02 for diﬀerence between Phase 1 and Phase 2 for SL staﬀ
Table 3 Computer use at home, by site and professional role
Silver Lake (SL) Harbour Pointe and Snohomish
(HP-Sno)
Phase 1 n (%) Phase 2 n (%) Phase 1 n (%) Phase 2 n (%)
Prescribers n=8 n=10 n=20 n=21
Computer use at home,
professional use
5 (63) 8 (80) 14 (70) 16 (76)
Computer use at home,
personal use
8 (100) 10 (100) 20 (100) 21 (100)
Staﬀ n=7 n=8 n=22 n=21
Computer use at home,
professional use
2 (29) 3 (38) 8 (36) 9 (43)
Computer use at home,
personal use
6 (86) 8 (100) 22 (100) 18 (86)
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Discussion Principal ﬁndings
The results of our research suggest that Information
Technology in Primary Care Practice can provide mean-
ingful results in today’s environment, in the context
of e-prescribing implementation, for both prescribers
and staﬀ. Our reliability coeﬃcients were high. The
responses suggest the instrument has both face and
content validity in our setting. That all but onemedian
domain score was higher than neutral throughout the
study suggests end-users in this setting were willing to
embrace adoption. That respondents most strongly
agreed with the intent to use information technology
could be due to the fact that, despite adoption initially
being voluntary, clinic leadership made clear that all
sites would eventually adopt e-prescribing. Respon-
dents at all sites felt e-prescribing would be useful. The
lower scores for ﬁnesse suggest that respondents were
more reserved in their perceived skill level. That the
domain scores improved between Phase 1 and Phase 2
only for respondents at SL suggests that the initial
hurdle had already been overcome by those who were
already e-prescribing in Phase 1 (HP-Sno). The lower
scores in Phase 1 at SL could be due to ‘computer
anxiety’, that is, apprehension, hesitation and confusion
around using computers – a concept previously
measured by others.14 It is encouraging that the scores
for intent to use IT and for perceived usefulness
signiﬁcantly improved after implementation at SL.
That a larger proportion of prescribers than staﬀ used
a computer at home for professional use, and that the
proportion of SL prescribers who did the same was
higher in Phase 2, suggests that prescribers found it
HP-Sno = Harbour Pointe-Snohomish sites
Figure 2 Self-assessed computer knowledge
Box 1 What this paper adds
. A limited number of survey instruments
designed to assess physicians’ attitudes toward
EHR adoption in medical practice have been
developed. A few are based on theoretical con-
structs, some are lengthy; most have been used
in the setting of academic medical centres.
None has been embraced for widespread use.
. A brief survey instrument, based on theoretical
constructs, that assesses attitudes toward adop-
tion of EHRs and e-prescribing may be useful
in informing strategies for successful adoption.
We used a theoretically-based, 37-item instru-
ment covering four domains (ﬁnesse, intent to
use, perceived usefulness, perceived ease of
use) to assess prescribers and staﬀ attitudes
toward e-prescribing implementation in a
primary care setting; the instrument elicits
information about computer use at home
and self-assessed computer knowledge.
. Computer use at home for professional pur-
poses and self-assessed computer knowledge
were associated with higher domain scores.
. These ﬁndings suggest the instrument may be
useful in identifying characteristics of users
and in tailoring implementation strategies
that will optimise adoption.
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beneﬁcial to e-prescribe from home. It was the SL staﬀ
who improved in their self-assessed computer knowl-
edge; perhaps they were able to overcome their ap-
prehension, and actual use increased their conﬁdence.
Answers to the two questions of whether computer
use at home or self-assessed computer knowledge
predict domain scores may be useful in developing
strategies to guide implementation. Prescribers who
indicated they used a computer at home for pro-
fessional use, and those who classiﬁed themselves as
possessing at least an intermediate level of computer
knowledge, achieved higher scores on most domains.
Why these associations were not noted for staﬀ can
perhaps be attributed to diﬀerences in professional
role functions. Prescribers are responsible for e-pre-
scribing; staﬀ for queuing reﬁll requests for approval.
Staﬀ are also less likely to use a computer for profes-
sional use while at home. Our results suggest the
answers to the computer use and computer knowledge
questions can be used to stratify prescribers into
groups so that they may receive education and training
customised to their unique roles and levels of exper-
tise.
In our companion study of ‘lessons learned’, we
noted strategies that facilitated adoption.34 Several of
these are alignedwith our survey results. E-prescribing
implementation was led from the highest level of the
organisation, hence intent to use IT was high. Iterative
rollout enabled users to overcome the initial anxiety
associated with adoption. Intensive training and tech-
nical support facilitated adoption by users at all skill
levels. Those who were more skilled (early adopters)
trained those who required assistance. Demonstrations
of use were helpful; Beiter et al found the same.38
Prescribers were enthusiastic about the ability to pre-
scribe from home, which may correlate with the pro-
portion of prescribers who indicated that they use a
computer at home for professional use, especially the
increase seen for SL prescribers, when comparing
Phase 2 with Phase 1. This in turn was associated
with scores on the four domains.
Table 4 Regression model coeﬃcients, by prescribers and staﬀ
Dependent variable Independent variable Regression coeﬃcient,*
P-value; (95% CI)
Regression coeﬃcient,*
P-value; (95% CI)
Prescribers Staﬀ
Computer use at home for professional use and domain scores
Finesse Computer use at home
for professional use
0.62, 0.04; (0.03, 1.22) 0.25, 0.34; (–0.27, 0.77)
Intent to use Computer use at home
for professional use
0.49, 0.01; (0.13, 0.86) 0.08, 0.53; (–0.18, 0.35)
Perceived usefulness Computer use at home
for professional use
0.68, 0.001; (0.28, 1.08) 0.11, 0.47; (–0.19, 0.41)
Perceived ease of use Computer use at home
for professional use
0.50, 0.02; (0.08, 0.93) –0.01, 0.96; (–0.34, 0.33)
Self-assessed computer knowledge and domain scores
Finesse Self-assessed computer
knowledge
0.95, <0.001; (0.59, 1.30) 0.35, 0.11; (–0.08, 0.79)
Intent to use Self-assessed computer
knowledge
0.14, 0.33; (–0.14, 0.43) –0.04, 0.70; (–0.27, 0.18)
Perceived usefulness Self-assessed computer
knowledge
0.40, 0.01; (0.10, 0.71) 0.12, 0.35; (–0.13, 0.38)
Perceived ease of use Self-assessed computer
knowledge
0.56, <0.001; (0.28, 0.84) 0.41, 0.003; (0.15, 0.67)
* Linear mixed models (prescribers) or ordinary least square models (staﬀ); controlling for phase and site
CI=conﬁdence intervals
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Implications of the ﬁndings
The results of our study, coupled with our triangu-
lation exercise, suggest that use of the survey instru-
ment Information Technology in Primary Care facilitated
identiﬁcation of users that may beneﬁt from support
to successfully adopt the e-prescribing innovation.
Comparison with the literature
Researchers other than Dixon and colleagues have
found TAM-based instruments useful for predicting
adoption of computers in medicine.15,39 Using an
extended version of TAM, Chismar andWiley-Patton
found that perceived usefulness was the only construct
that predicted intent to use, which ultimately predicts
acceptance.39 Dansky et al isolated the perceived useful-
ness construct as being the most important predictor
of behavioural intention.15 They also incorporated
the construct of computer anxiety, which may be the
negative expression of ﬁnesse. Kaushal et al admin-
istered a survey to populations of physicians to com-
pare characteristics of those who use EHRs, those who
do not, and those who plan to adopt EHRs within 12
months (‘imminent adopters’).22 They found immi-
nent adopters were more experienced in the use of
technology, a construct similar to ﬁnesse. Other in-
vestigators have used an a priori framework to assess
physicians’ expectations, demands, acceptability, ex-
perience and knowledge of computer-based consul-
tation systems.18 Using these same domains, Cork et al
developed an 89-question instrument, added the
‘computer optimism’ construct and validated the
psychometric properties of the instrument with phys-
icians across a collection of academic medical centres.14
They demonstrated that questions about self-assessed
computer knowledge are valid predictors of perform-
ance on questions that tested actual computer knowl-
edge, which was strongly correlated with computer
usage. In an academic ambulatory setting, Schectman
et al evaluated the relationship between physician
experiences and attitudes and e-prescribing adoption.20
They found a strong association between self-reported
and actual system use. Although using a version of
Cork and colleagues’ instrument, Schectman et al
found that prior computer experience did not aﬀect
actual use, although it diminished anxiety.
Dixon and Stewart’s pilot study most closely re-
sembles our current study.13 Using a cross-sectional
study design, they administered their survey to a
group of family practice physicians who had self-
stratiﬁed into categories of low, intermediate, and
high users of IT. They found a signiﬁcant diﬀerence
among groups for each of the four domains
(P<0.001). Our present study extends these earlier
ﬁndings to respondents who were actually e-prescrib-
ing when surveyed. In this setting, too, we found
ﬁnesse, perceived usefulness and perceived ease of
use to be important constructs, as they are predicted
by self-assessed computer knowledge. We found the
relationship with intent to use less striking. Perhaps
this construct is less valuable when eventual use is a
foregone conclusion.
Strengths and limitations
Strengths of our study include the underlying theor-
etical construct of the instrument, the high reliabilities
and the fact that we included staﬀ as well as pre-
scribers. There are also limitations. The ITAM model
was designed to describe individual adoption behav-
iour. Individuals are also aﬀected by the surrounding
system and culture. These are not captured by Dixon’s
instrument. Triangulating with our lessons learned
enriches the context. Generalisability may be limited
to the primary care setting, and the fact that the EHR
and e-prescribing system were internally developed.
Users’ responses may reﬂect the fact that electronic
transmission of prescriptions was limited to computer
faxing; the system lacked full functionality to transmit
to a receiving computer. Because our research design
followed The Everett Clinic’s implementation sched-
ule, the SL site provided the only truly pre- and post-
implementation comparison. Participation was vol-
untary, and the participation rate for staﬀ was lower
than desired. We do not know whether our results are
representative of the entire population of users. Be-
cause of the anonymity of the staﬀ responses, we were
unable to account for correlation among these.
Future development and conclusions
In today’s environment, demands on prescriber and
staﬀ time require the use of succinct survey instru-
ments. We believe that questions mapping to the
domains of Dixon’s instrument can predict adoption
acceptance in a parsimonious fashion. The results of
our work provide quantitative evidence in support of
this idea. By allowing users to self-classify using a
structured survey approach, thosemost likely to bene-
ﬁt from education and training can be more easily
identiﬁed, perhaps enabling a more eﬃcient use of
limited resources. A brief survey tool that achieves
these ends may be useful to those leading implemen-
tation eﬀorts and investing allocated resources in the
coming years.
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